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Direct Methanol Fuel Cells (DMFCs) using polymer electrolyte membranes are 
promising candidates for portable power sources.  It possess a number of advantages 
such as a liquid fuel, quick refueling, low cost of methanol and the compact cell 
design making it suitable for various potential applications including stationary and 
portable applications. DMFCs are also environmentally friendly. Although carbon 
dioxide is produced, there is no production of sulfur or nitrogen oxides.                         
The development of commercial DMFCs has nevertheless been hindered by some 
important issues. The most important ones are cost of the platinum and the membrane 
(Nafion). With the eventual goal of improving the overall electrode performance of 
the DMFC, this study is concerned with an investigation of the issues and effect of 
various nanostructured supports on its performance. The aim of this research was to 
improve the performance of electrodes for direct methanol fuel cells (DMFCs).        
To reach this objective, nanostructured supports of different materials were 
synthesized by template synthesis. 
 
The work presented is a compilation of different nanostructured electrodes as supports 
by template-synthesis for methanol oxidation. Nitrogen containing carbon nanotubes 
are of potential significance for a number of advanced technological applications. 
Currently, considerable interest exists in the possible applications of nitrogen 
containing carbon nanotubes for fuel cells. Metal oxides like TiO2, WO3 supports with 
a well-ordered nanostructure have also been developed. Physical properties and 
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nanostructure were elucidated. Developed nanostructured supports can be integrated 
with the nanostructured electrocatalysts. Characterizations of these nanostructured 
materials and the associated electrochemical properties have been studied. Conducting 
polymer nanotubes and nanostructured organic-inorganic hybrid nanocomposites have 
also been developed. The developed nanostructured electrocatalysts have been 
evaluated for methanol oxidation.  
 
